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lat a part of the sewer must be under pressure during storms, as shown
Fig 5, the amount of the pressure being determined by the position ' the hydraulic gradient. If it is desired to avoid this, the invert slope iust be increased to provide the additional head, which will result in >me sections of the sewer running only partly full, or the invert must 3 stepped from time to time (Fig. 6), or the cross-section must be idened Stepping the invert involves laying the upper portions of ic sewer at a lesser depth, but'it can be arranged to give better etaila than with the continuous invert if the drops in grade are located t the inlets of the larger branches, as shown in Fig. 7. Such a detail voids a reduction in velocity in both the sub-main and main sewer, rhich is particularly desirable with low depths of sewage when solids are lost likely to drop to the invert. On the other hand, the upper ortions of the sewer may not be deep enough to properly serve deep asements, unless the depth of the whole sewer is increased. As beady mentioned, it is practicable to avoid checking the velocity in he branch by giving the latter a suitable elevation above the invert of he main into which it discharges, but this arrangement does not help the nfavorable condition in the main sewer.
A special condition arises in combined sewers where there is a relief utlet. When a large amount of storm water is flowing and the outlet is i operation (Fig. 8), there is an increase in the hydraulic gradient for ome distance above the outlet. Moreover, in the part of the sewer .ffeoted by this change in the hydraulic gradient, the entering branches ,re also similarly affected and there is a corresponding general increase Q velocity This fact is rarely taken into consideration, nor an unfavor-,ble consequence of it if the sewers are not kept clean, viz , the picking ip and sweeping along of sludge previously deposited above the outlet, ,nd its discharge through this outlet.
A frequent cause of congestion in a branch sewer, and its attendant urcharge, is indicated in Fig. 9, where an increase in the elevation of the )ranch and its tributary lines is impracticable on account of the local londitions. The surcharge of the branch can be avoided in this case by owering the trunk sewer, as in A, or it can be at least greatly reduced by employing a wider section, as in B, which will lower the hydraulic gradient. It is also possible to give the branch sewer a laiger section, ugh and narrow, and thus reduce its hydraulic gradient, but this is jxpensive and it may prove best to build the lower stretch of the branch /ery carefully with the object of allowing it to carry internal pressure it times.
In laying out a combined sewerage system it is evident, from what has jeen said, that it is usually first necessary to determine the minimum permissible elevation of the sill of the lowest rehef outlet. This will anable the elevation of the trunk sewer at that point to be established,